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Indian Standard 

METHODS OF TEST FOR 
RUBBER LATEX 

PART 2 DETERMINATION OF VISCOSITY 

[RL:2] 

( First Revision ) 

0. FOREWORD 

0.1 This Indian Standard ( Part 2 ) ( First Revision ) was adopted by 
the Indian Standards Institution on 31 March 1987, after the draft 
finalized by the Rubber Sectional Committee had been approved by 
the Petroleum Coal and Its Related Products Division Council. 

0,2 Test methods for rubber latex had been originally covered in the 
following Indian Standards: 

For natural rubber latex: 

IS: 3708 (Part 1 )-1966* 

IS: 3708 (Part 2)-1968t 
For styrene butadiene rubber latex: 

IS: 4511 (Part 1 )-1967J 

Since some of the test methods covered in above standards were 
common, the concerned Committee had decided some years ago to 
unify and publish a separate series of methods of test which would be 
applicable to all types of latices — natural as well as synthetic. 
Accordingly, the following six test methods had been covered under 
IS : 9316: 



•Methods of tcit for natural rubber latex: Part 1 Dry rubber content, sludge content, 
density, total alkalinity, KOH-number, mechanical stability, volatile fatty acid number, 
pH, total nitrogen, total copper, total iron, total manganese and total ash. 

t Methods of test for natural rubber latex, Part 2* 

{Methods of test for styrene-butadiene rubber (SBR) latices: Part 1 Determination of 
dry polymer, ^H, density, residual styrene, bound styrene and soap content. 

3 
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IS : 9316 Methods of test for rubber latex: 

Part 1-1979 Determination of surface tension 

Part 2-1979 Determination of viscosity 

Part 3-1979 Determination of coagulum content 

Part 4-1979 Determination of total solids content 

Part 5-1979 Drawing of samples 

Part 6-1982 Determination of pH 

0.2.1 As a result of further rethinking on the subject, it has now 
been decided to re-designate the test methods common to natural and 
synthetic rubber latices as RL series; test methods for natural rubber 
latex as NRL series and test methods for styrene-butadiene rubber 
latex as SBRL series. Consequently, test methods for rubber latex 
have been rationalized into the following three series: 

a) IS : 9316 Unified methods of test applicable to both natural 
and synthetic rubber latices — RL series; 

b) IS : 3708 Methods of test applicable to natural rubber 
latex — NRL series; and 

c) IS: 4511 Methods of test applicable to styrene-butadiene 
rubber latex — SBRL series. 

0.3 The existing Indian Standards under IS : 3708 ( Parts 1* and 2t ), 
IS: 4511 (Part It) and IS : 9316 (Parts 1 to 6 ) are being gradually 
replaced by separate standards under the above three series, 
designated by the appropriate NRL, SBRL, or RL series, respectively. 

0.3.1 The methods covered under NRL : 13, NRL : 14 and NRL : 15 
of IS : 3708 ( Part 1 )-1966 are now being covered under the RL series 
in IS : 9316 ( under revision ). 

0.4 In order to facilitate cross-reference, it has been decided to retain 
the original discrete NRL, SBRL and RL series numbers assigned to 
various test methods, in IS : 3708 (Parts 1* and 2t), IS: 4511 
( Part 1 } ) and IS : 9316 ( Parts 1 to 6 ) in the revised Parts of IS : 3708, 
IS : 4511 and IS : 9316 respectively. 



♦Methods of test for natural rubber latex: Part 1 Dry rubber content, sludge content, 
density, total alkalinity, KOH-number, mechanical stability, volatile fatty acid number, 
pH total nitrogen, total copper, total iron, total manganese and total ash. 

tMethods of test for natural rubber latex, Part 2. 

{Methods of test for styrene butadiene rubber (SBR) latices: Part 1 Determination 
of dry polymer, ^H, density, residual styrene, bound styrene and soap content. 
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0.4.1 For proper referencing of the existing test methods and the new 
methods under revision, a statement showing corresponding methods is 
given in Appendix A. 

0.5 In preparing the above series, the need to align the test methods 
with the corresponding ISO Standards, DIS/DP wherever available 
has also been taken into account for updating the test methods. In the 
preparation of this standard, assistance has been derived from 
ISO 1652-1985 Rubber latex — Determination of viscosity, issued by 
the International Organization for Standardization (ISO). 

0.6 In reporting the result of a test or analysis made in accordance 
with this standard, if the final value, observed or calculated, is to be 
rounded off, it shall be done in accordance with IS : 2-1960*. 



1. SCOPE 

1.1 This standard ( Part 2 ) prescribes a method for the determination 
of the viscosity of both natural and synthetic rubber latices. 

2. OUTLINE OF THE METHOD 

2.1 The viscosity of a latex sample is determined by means of a 
viscometer which measures the torque produced on a specified spindle 
rotating at constant rotational frequency and at a low rate of 
shear while immersed to a specific depth in the latex. Measurements 
may be made on the undiluted latex or on the latex after dilution to 
a required total solids content. 

3. APPARATUS 

3.1 Viscometer! — It consists of an electric synchronous motor which 
drives, at a constant rotational frequency, a shaft to which spindles of 
different shapes and dimensions may be attached. The spindle is 
immersed in the latex to a specified depth and the drag on the spindle 
rotating in the latex causes a torque to be developed on the spindle 
shaft. The equilibrium torque developed is indicated by means of a 
pointer and scale which is calibrated in units from to 100. Two 
instruments depending on the viscosity to be measured are to be used 



•Rules for rounding off numerical values ( revised) . 

fSuitable instruments are obtainable from Brookfield Engineering Laboratories, Inc 
Stoughton, Mass 02072. Models LVF and LVT meet the requirements for the L 
instrument, and models RVF and RVT meet the requirements for the R instrument. 
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as follows: 

a) The L instrument which uses a spring torque of 67*37 ± 0*07 
fiN.m ( 673'7 ± 0*7 dyne, cm ) at full-scale deflection is appli- 
cable for viscosities up to 2 000 mPa.s ( 2 000 cP ), and 

b) The R instrument which uses a spring torque of 7187 ± 07 (i.N.m 
(7 187 ±7 dyne.cm) at full-scale deflection is applicable for 
viscosities above 200 mPa.s ( 200 cP ). 

The spindles shall be accurately made in accordance with Fig. 1 
and to the dimensions given in Table 1 . 
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TABLE 1 SPINDLE DIMENSIONS 

(Clauses 3.1; and Ffg. 1 ) 



Spindle 

No. 


A 
dbl'3 


B 

± 003 


C 

±0-03 


D 
±006 


E 

±T3 


F 

±0-15 


U) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 




mm 


mm 


mm 


mm 


mm 


mm 


Ii 


115-1 


3 18 


1884 


65' 10 


— 


81-0 


I, 


115'1 


3-18 


18-72 


686 


25-4 


50-0 


U 


115*1 


318 


12-70 


1-65 


254 


500 


Rt 


133-3 


3-18 


5G-26* 


22-48f 


27-0 


61-1 


*t 


133-3 


318 


46-93 


1-57 


270 


49-2 


R» 


133-3 


3'18 


34-69 


165 


27-0 


49-2 



•Wall thickness approximately 0*6 mm. 
fWall thickness approximately 1*0 mm. 



3,1.1 A spirit level or bubble level shall be incorporated in the motor 
housing to indicate, with the spindle attached to the motor shaft, when 
the spindle is vertical. A guard shall be used to protect the spindle in 
operation. This shall consist of a rectangular bar of section 
approximately 9'5 mm X 3 mm, with the corners rounded, bent into a 
U. The upper ends of the vertical legs of the guard shall be securely 
attached to the motor housing but in such a way that the guard is 
removable for cleaning. The horizontal portion of the guard shall join 
the vertical legs of the guard through internal radii of approximately 
6 mm. The perpendicular distance between the inner faces of the two 
vertical legs of the guard when the guard is securely attached to the 
motor housing shall be 31'8 ± 0'8 mm with the L instrument 
and 76*2 ± 0*8 mm with the R instrument. The perpendicular distance 
between the upper face of the horizontal portion of the guard and the 
bottom of the spindle shaft, when the guard is securely attached to the 
motor housing and when the spindle is attached to the motor shaft, 
shall be not less than 10 mm with the L instrument and not less 
than 4*5 mm with the R instrument. 

Notb — Digital type viscometer may also be used in place of dial-type 
viscometer. 

3.2 Beaker — glass beaker of internal diameter at least 85 mm and 
capacity at least 600 ml. 

8 
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3.3 Water-Bath — capable of being maintained at 27°C. 

4. PREPARATION OF SAMPLE 

4.1 Determine the total solids content of the latex in accordance with 
IS : 9316 (Part 4)- 1979*, and then, if necessary, accurately adjust to 
the required value by the addition of distilled water or water of 
equivalent purity. Add the water slowly to the latex and stir the 
mixture gently for 5 min, taking care to avoid inclusion of air. 

4.2 If the latex contains occluded air and has a viscosity of less than 
about 200 mPa.s ( 200 cP ), remove the air by allowing the latex to 
stand for 24 h. If the latex contains occluded air and no other volatile 
component, and has a viscosity greater than about 200 mPa.s (200 cP), 
remove the air by allowing the latex to stand under vacuum until 
foaming ceases. 

4.3 Should the presence of coagulum be noted, carefully strain the 
latex through a screen having square apertures with sides of 
approximately 500 (Am. 

5. PROCEDURE 

5.1 Pour the sample into the beaker. Place the beaker in the 
water-bath, maintained at 27°C, and stir the sample gently until its 
temperature is 27 ± 2°G. Record the precise temperature. Immediately 
attach the spindle securely to the motor shaft and attach the guard 
securely to the motor housing of the viscometer. Carefully insert the 
spindle and guard into the sample, in such a way as to avoid air being 
trapped until the surface of the sample is at the mid-point of the 
groove on the spindle shaft. The spindle shall be placed vertically in 
the sample and in the centre of the beaker. 

Select the rotational frequency of the instrument as follows: 
L instrument: 60 ± 0*2 min" 1 ( 1 ± 0*003 s" 1 ) 
R instrument: 20 ± 0*2 min' 1 (0*333 ± 0*003 s" 1 ) 

5.2 Switch on the viscometer motor and take the equilibrium reading 
to the nearest unit scale division, in accordance with the manufacturer's 
operating instructions. Twenty to thirty seconds may elapse before the 
equilibrium reading is attained. 

5.3 Use the lowest numbered spindle able to record the viscosity. 



•Methodi of test for rubber latex: Part 4 Determination of total lolidi content. 

9 
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6. EXPRESSION OF RESULTS 

6,1 Calculate the viscosity of the latex, expressed in millipascal seconds 
( centipoises ), using the appropriate factor obtained from Table 2. 



TABLE 2 FACTORS NECESSARY TO CONVERT READING ON SCALE 
TO 100 MILLIPASCAL SECONDS ( CENTIPOISES ) 

Spindle Factor 

No. 

(1) (2) 

U x 1 

Lf or R x x 5 

L, or R % X 20 

/e $ x so 
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INTERNATIONAL SYSTEM OF UNITS ( SIN U ITS) 



Base Units 






QUANTITY 


Unit 


Symbol 


Length 


metre 


m 


Mast 


kilogram 


kg 


Time 


second 


s 


Electric current 


ampere 


A 


Thermodynamic 


kelvin 


K 


temperature 






Luminous intensity 


candela 


cd 


Amount of substance 


mole 


mol 


Supplementary Units 






Quantity 


Unit 


Symbol 


Plane Angle 


radian 


rad 


Solid angle 


ste radian 


sr 


Derived Units 






Quantity 


Unit 


Symbol 


Force 


newton 


N 


Energy 


joule 


J 


Power 


watt 


W 


Flux 


weber 


Wb 


Flux density 


tesla 


T 


Frequency 


hertz 


Hz 


Electric conductance 


Siemens 


S 


Electromotive force 


volt 


V 


Pressure, strew 


pascal 


Pa 



Definition 

IN - 1 kg.m/s» 
1J - 1 N.m 
1 W - 1 J/s 
1 Wb - 1 V.i 
IT - 1 Wb/m* 
1 Hz - 1 c/s (s- 1 ) 
IS - I A/V 
IV - 1 W/A 
1 Pa - 1 N/m« 
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•Western : Manakataya, E9 MIDC, Marot, Andherl (East), 6 32 02 95 

BOMBAY 400093 

fEastern : 1/14 C.I.T. Scheme VII M, VJ.P. Road, Manlktola, 36 24 99 

CALCUTTA 700054 

Northern : SCO 445-446, Sector 35-C. 
CHANDIGARH 160036 



Southern : C.I.T. Campus, MADRAS 600113 



/ 2 18 43 
I 316 41 

{41 24 42 
41 25 19 
41 29 16 



Brench Offices: 

•Pushpak', Nurmohamed Shaikh Marg, Khanpur, AHMADABAD 380001 { 2 ** JJ 



J 38 49 55 
t 38 49 56 



Peenya Industrial Area 1st Stage, Bangalore-Tumkur Road, 
BANGALORE-560058 

Gangotri Complex, 5th Floor, Bhadbhada Road, T.T. Nagar, 6 67 16 
BHOPAL 462003 

Plot No. 82/83, Lewis Road, BHUBANESHWAR 751002 5 36 27 

83/6, Ward No. 29, R. G. Barua Road, 5th Byelane, GUWAHATI 781003 — 

5-8-56C L N. Gupta Marg (Nampally Station Road), HYDERABAD 500001 23 10 83 

RH Yudhlster Marg, C Scheme, JAIPUR 302005 { 6 98 32 

117/418 B Sarvodaya Nagar, KANPUR 208005 { |J *® ™ 

Patllputra Industrial Estate, PATNA 800013 6 23 05 

Hantex Bldg (2nd Floor), Rly Station Road, TRIVANDRUM 695001 7 66 37 

Inspection Offices (With Sale Point); 

Pushpan)all205-A West High Court Road, Bharampeth Extension, 2 51 71 
NAGPUR 440010 

Institution of Engineers (India) Building, 1332 Shlvajl Nagar, PUNE 411005 5 24 35 



•Sales Office In Bombay Is at Novelty Chambers, Grant Road, 89 65 28 

Bombay 400007 

tSales Office In Calcutta Is at 5 Chowrtnghee Approach, PJO. 27 68 00 

Prlncep Street, Calcutta 700072 

Printed at Areas Press, New Delhi, India 



